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ANCOVA results for primary outcomes of cartilage volumes (mm3) and average symptoms pain (KOOS)
Baseline Follow-up Change (Follow-up - Baseline) Differencey
Unloaders
Mean (SD)
Loaders
Mean (SD)
Unloaders
Mean (SD)
Loaders
Mean (SD)
Unloaders
Mean (SE)
Loaders
Mean (SE)
Mean Difference
(95% CI)
P
Cartilage volume 2,603(734) 2,554 (454) 2,269(72.5) 2,315(86.3) -316 (72.5) -270(86.3) -46.3(-241.3;148.8) 0.64
Average symptoms 66.6 (16.4) 64.3(17.1) 63.4 (1.6) 64.2(1.9) -2.4(1.6) -1.6(1.9) -0.8(-5.1;3.6) 0.73
yAdjusted for baseline value age, gender, BMI and other potential confounding factors.
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S106(excluding sports and recreation subscale) over 52 weeks. Changes from
baseline to 1 year were compared between groups using analysis of
covariance adjusting for baseline values, age, gender, BMI and other
potential confounding factors.
Results: 157 participants (82% of the CAROT cohort) were included in the
biomechanics sub-cohort. Of these 100 were classiﬁed as Unloaders and
57 as Loaders based on gait changes from baseline to after the weight
loss: The Unloaders on average reduced the peak knee compression force
during walking by -509N (18%) and the Loaders increased the peak
compression force by 425N (19%). There were no baseline differences
between the groups except that the Loaders walked with signiﬁcantly
higher (11%) knee loads. Both groups showed the same signiﬁcant
reduction in cartilage volume and symptoms at one year yet there
were no statistically signiﬁcant difference in the change in tibiofemoral
cartilage volumes or average symptoms (table) between Loaders and
Unloaders.
Conclusions: For obese patients undergoing a signiﬁcant weight loss,
increased knee joint loading (Loaders) for 1 year did not accelerate disease
progression (as assessed by changes in tibiofemoral cartilage volume and
worsening of symptoms) relative to a similar weight loss group
(Unloaders) that had reduced ambulatory knee joint loads.
This is the ﬁrst study to assess consequences of increased knee joint
loading on OA progression and the results support the application of
interventions that improve function and potentially increase ambulatory
load in obese subjects since there does not appear to be detrimental effects
of increased load in this group.
Trial registration: {NCT00655941}
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QUADRICEPS POWER USAGE DURING GAIT IS RELATED TO MAXIMAL
ISOKINETIC POWER CAPACITY IN PATIENTS AFTER TOTAL KNEE
ARTHROPLASTY
A.R. Marmon, L. Snyder-Mackler. Univ. of Delaware, Newark, DE, USA
Quadriceps weakness is common in individuals with knee osteoarthritis
and is exacerbated in the early period after total knee arthroplasty (TKA).
Weakness contributes to the lower extremity functional deﬁcits. To further
examine the inﬂuence of quadriceps weakness on performance of func-
tional tasks, we examined how the capacity to develop force by the
quadriceps (maximal muscle power) is associated with the use of quad-
riceps muscle group during a functional task. Purpose. The aim of this
study was to examine the associations between the peak knee extensor
power generated with the surgical limb during the stance phase of gait and
maximal power generated with the same limb during isokinetic testing.
Methods. Six subjects (men¼ 4; women¼ 2), 6 mos after TKA, were
assessed using motion analysis to determine the peak knee extensor
power generated during the stance phase of gait. Subjects also completed
maximal voluntary isokinetic knee extension contractions at three veloc-
ities (60, 90, 120 deg/s). Regression analyses were used to assess the
association between the peak knee extensor power generated during the
stance phase of gait and the peak knee extensor power (joint torque
X angular velocity) acquired during isokinetic testing.
Results. The peak knee extensor power generated during the stance phase
of gait was best ﬁt using an exponential regression with the peak knee
extensor power produced during isokinetic testing (60 deg/s R2¼ 0.620;
90 deg/s¼ 0.629; 120deg/s¼ 0.775).ĂThe average angular velocity of the knee joint at the moment of peak
power generationwas 38.7 15.2 deg/s, which occurred during the stance
phase of gait near peak knee ﬂexion.
Conclusions. The peak knee extensor power produced during the stance
phase of gait was associated with the maximal power produced during
isokinetic contractions at all three velocities tested, even though the
velocities achieved during the two tasks were different. The ﬁndings here
are clinically relevant because, motion analysis is not readily available or
cost effective for functional assessments of individuals with knee osteo-
arthritis or patients after TKA; however, power production during iso-
kinetic testing is more practical and can provide additional insight into
how patients utilize their quadriceps during gait.
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DEVELOPMENT OF A MATERIALS-TESTING FIXTURE TO ENABLE
ASYMMETRIC LOADING OF THE LOWER LIMB: AN APPLICATION OF
IN-VIVO GAIT DATA
K.M. Leitch 1,2, T.B. Birmingham 1, J.M. Reeves 2, J.R. Gifﬁn 1, C.E.
Dunning 2. 1Wolf Orthopaedic Biomechanics Lab., Univ. of Western Ontario,
London, ON, Canada; 2 Jack McBain Biomechanical Testing Lab., Univ. of
Western Ontario, London, ON, Canada
Purpose: Experimental parameters to test material properties of ﬁxation
plates used for medial opening wedge high tibial osteotomy (HTO) are
typically based on static, radiographic measures of bony alignment and
rarely consider in-vivo gait data. During walking, the ground reaction force
(GRF) passes medial to the stance limb, creating a frontal plane lever arm,
an adduction moment, and subsequent asymmetric loading. The purpose
of this study was to design and test a novel multi-axis ﬁxture to be used in
a materials testing machine to enable asymmetric loading of the lower
limb in a manner more representative of human gait. Four hypotheses
were tested: (1) distribution of load on the medial side would range
considerably depending on experimental parameters; (2) at a representa-
tive frontal plane lever arm of 3cm, distribution of load on the medial side
would be approximately 60-75%; (3) coefﬁcients of variation (CoV) for load
distribution measurements obtained within a single testing session
(repeatability) would be 2%; and (4) CoV for measurements obtained
